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Abstract of JP2003257885 

PROBLEM TO BE SOLVED: To 
solve a problem that, since an 
optical system for forming a linear 
beam is complicated, it is very 
difficult to adjust the optical system 
optically and, since a footprint is 
increased, size of the apparatus is 
increased and a problem that when 
a laser light exhibiting a high 
reflectivity to an article being 
irradiated is employed, a laser light 
impinging vertically on the article 
generates a return light causing 
variation in the output or frequency 
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of laser or having an adverse effect 
of breaking a rod, or the like. 
SOLUTION: Since a laser light 
impinges on a convex lens 
obliquely to cause aberration, e.g. 
astigmatism, the laser light has a 
linear shape on the surface being 
irradiated or in the vicinity thereof. 
Because of a very simple 
arrangement, optical adjustment is 
facilitated and a compact 
apparatus is obtained. 
Furthermore, since the laser light 
impinges on the article obliquely, 
generation of return light can be 
prevented. 

COPYRIGHT: (C)2003,JPO 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2003257885&F=8 



2006/05/12 



(19)B#S*mtf (JP) (12) ^ H tfe fft & ^ (A) (l!)mRM£M#* 

#^2003-257885 
(P2003 - 257885 A) 

(43)&BB B ¥/£l5*£ 9 M12B (2003. 9. 12) 



(51)IntCL 7 
H0 1L 21/268 
21/20 
21/265 
21/336 
29/786 



6 0 2 



F I 

H 0 1 L 21/268 
21/20 
21/265 
HOIS 3/00 
H 0 1 L 29/78 



6 02C 
A 

6 2 7G 



5F0 5 2 
5F0 7 2 
5F1 1 0 



&&&& m&m<D&43 ol t± 32 m &*mic:8< 



(21)ffljg#^ 


ftJ§|2002 - 256189(P2002 -256189) 




000153878 












(22)tfiIBB 


¥^14^ 8 n 30 B (2002. 8. 30) 


















(31)«$fe»^^§# 


!ftjg2001 -292410(P2001 -292410) 








(32)flBfcB 


¥/£l3*£ 9 £25B (2001. 9. 25) 








(33)ff$feffc£3KS. 


B# (JP) 


(72) 559m 








8MS2001 -328371 (P2001 -328371) 








(32)«5feB 


^13^10^ 25 0 (2001. 10.25) 








(33)«$fc8ffiM 


B* (J P) 




as 










»^/Jlia^Mcmg«398#i& 

























(57) 

^0 3tSrB5il:i-Sr t^-c^^o 




1 

[fll#«i] u— fir, a^yXi^fi ifBSIt 
u— IfRMtiM. 

[fit3fcj£2] u— tft, auyxt^t^v- mit 

IfftK^LT&i&lciKeSft, «J£ltffiliffiIIE£b 
ic A It $ ft 5 <£ 9 1- fiS: © $ ft 5 r <h £ ft & £ i- 6 u- if 

sait^e, 

[»#JS3] u-ifi:, fii^Xfc u—' JfJSIt 
<cAlt£ft5 <fc 9 ICsSfE^it, MI5£b^vX^«t 

xti^riEu— r^bWm$ft5 i — if7fcl-*tLTi&«>(:: 

ISil^ft, ^sstt®fiBlliSCu^X^^*L/cv--if^ 
3&s bOIS^bb £f® ( C # L * (c Alt £ ft 6 «fc o H^M £ 
ft, ftfjfEdil/^XdJ; 0ft^ltffitC:*5V>TtulSU— tf^t 

6 ^ a r c tan (w/ ( 2 X d ) ) 

Alt^3lifJf2U--if3teWAltfc 6 * s Xy ^-**-^T* 
ibZZtZ&mt'fZ is— PJIKIittlE. 

[8*#«7] I if£, 7^77^7^fW7^^ 

4 -f^rzr^r 4 9 ^fiSulE I — if a>ibltffi£ft<5 u-ifft 
d^mitffit^L-C^fe^Alt$ft-5«t 5 ft* 
- £ 5 ^-iffiSlt&g. 

[ft^^8 ] u— if£, ? 4 7=7 ?=r 4 7**yr 4 ? * 

-f X ^7*7 w * * ttffirffi u-if *>ibftfcij $ ft -5 u-if # 

^fiattstc^uT^ftjcAit^ftsj: pKsae^ft, 

Uffif >f 7 7 ^ 7 T'tT'r ^ ^ 7 1; J: 9 ftiWffiluis 
^TgfllEu— 1f5t<D^t4i»^fc^S«t 5 ft5 

[Sf*«9] *f£, 7^77^7><7tX7^7 

t^WU hiIISx^ 77^7^7tXf-f ?*l4iHJfau 
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— tr*a>e>*tm£ft5 u-if7fc#&0Slt®l-#LT:&^c 
Alt£ft5£ ptcg&g^n, BfFffi^-f 77^r^ X^X 

hhkm** «t 7 i-ae?K*ft6 ^-ifsait^e-efeoT, 

ttfrt-JtLTAlt-r Soffit— -if&^Alta 0 (4, 
r ctan (w/ ( 2 x d ) ) 

T Atti-£>lt&f2 if 3fc<7> Altfc 0 #x y a- - * * — £ 
— tf*fcf±^CflEU-if^fcti^jR^-ifTfo5r 

sitnu- iffiB«t3$«. 

[3t*^l 2] sf^JSl7!;Sl 1 <DV^-fft^-3S(C*5V^ 

if, YV0 4 i — if, YLFU— if, YAIO3U— 
^ if, #7;* l— if , 7WyK7>f K 

U— if, Ti : if 7 7 ^7U~f>e)IlWc-STfc 

5rt^it5 iffiSlti^Sc 

[m&m 1 3 ] ss*^ 1 jbm 1 1 wv^-rft^— js^*5v^ 

T, tai2l ifJi. A r U-if , Krl/- if, C0 2 ^ 

atj KS ^^u— if, — if, ^^Ci — if^6 

1 5 ] §&3fcJg 1 JiM 1 4 tf>^-Tfta>— 3®tC*5V> 

^ $ ftTV * 6 r t $r#m k-tZ if flSlt^g, 

>Xf±Su|5 1 — if bit fciS $ ft5 u-if 5t(wSt LT^* 
Ktfcg $ ft S if fiSltSfi Srffl v ^ 1— if RSIt^T* 
fcoT, SfjISu-if^^u-ifTt^ltmL, mlf2i/-if 
Jt^Mffidb^vXiC^tLT^^tCAltU, ffirlEibU^X 
(-.J: 9^ltD5^*5V^TafrSa^— if^O^^^^^ 
^ 5i pld^U, SniEj9I^WU-if3tei:^mitfls:S:tg>tt 
tc^ifj L * ^ e> EUtf-f 5rt«r#®i:t5 i — if Kit 

[»3ft*i 7) i>~ift, ai/yxt^u stjiscju 

>XfimifE L^-if^bltm^ftS if*^*tLT»4?> 

t-»a$ft. ttssitsiit&saiau^x^^ufcu-if 

7t^gf|EftBg|t®|c«-UT^*»c:Alt$ft4 «t 9 icgS® 
^ftSu—if.Bglt^eSrffl^fci--ifflg|t^?£-Cfco 
T, tftlEu— if^bu— if^ltaiU, ftJiSL — ifftri 5 
HtllEGU^Xtc^tLT^^I-AltL, S^ltffiUmlfEdb 
5^ u^X^ Ufc>~if7t^0ilE«flP,lt®{^UT^* 
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IflMfcJSl 8] i — 1ft, fii^yXi^L, ^lEdu- 

^xti^iau— »f^e>was$ix5 l— fytiztt\,x&tt> 

K&B$*l, Stmit©HSftSE£bu^X^SUfcu-1f 

£ ix£ i — - !fJ8#tl£g$rffl^fc u-1f fiBlt^fe-Cfco 
~t> BfrlEi^-lf^Pj I — IfStej&MtfflU ftulBu— Ifftas 
BTOfii^X^LT&^fcAttU gUISdi^vXtcJ; 

Wi-Sf&iai — - ifftrotr-A;g£w % *frisa6««>i? $ ft- 

3t<£>Att£i 0 (i, 

0 S a r c tan (w/ ( 2 X d) ) 

7'y a-^^tfcs: t ^tts u-ifBatt*- 

V>T, Jl&fBfli^Xt LT, ^ffiuyX^^^rt 
[3f*«2i] i> — if t , f^^f^Wr^ 

^ Alt $ ft 5 «fc 5 1-52© $ ^5 u-if ss^g^^ v vf c 

mu atrK^-if3t^mrS5^-<77^7 i ^^7 p xw^ 

SffiJHffitw*5V>TS5ffii — 1f^<?3^^jtg^{c/j:5 J: 5 

ft e>Ha*H-5 rt^^its u- -if saatifrafco 

I!B^2 2J I'— 1ft, 7>f77^f^t7'7^ 

u—tf^fcUfcHSftS u-1f#^&Ba#t®l-#LT#4tf> 
icAtt^ftSJ: 9l-l2:©£ft5 u-lfaaiigBSr/fH^ 

ifHg^ffi-cfeoT, Ba«E^— if^e>^— if3t*sit 

tBL, ^fifEu-lf^^la^W^^^fwX^Xx^ ^ 

»l/j£#5>huhu s«Jbtcga:e$nfcttfia*tft:»cA*t 
wAltA e fi, 

0 ^ a r c tan (w/ ( 2 X d ) ) 



(3) 4$ (ft 2003-257885 

4 

t £4#& ti"5 f-1f IS*t*fe. 

rm#js 2 4 ] g&jfcjg 1 6 7^ 2 3 <o^rn^-^ic*5 

flsu— 1f*fcl*£tffci — If^fcli&JRu-— If^fe^SS 
ft*: t^-efo5 r t *ftftf:t5 u— If flSlt^ffio 

70 v^r. Atrial— «f#tt, ig«a36S*fcn^V'X36fi(OY 

AGl/-f, YVO4L — If, YLFU-f, YA 1 O3 
If, lf N /Ut-L If, 7^t^K7 

^ ki — if, Ti :if7T-rn — iffrbmttintL— m 

[If ^ 2 6 ] S&*JS 1 6 7!?^ 2 4 (DV^n**— ^tC*3 
l^T, hKIEU — - 1f3tii, A r L- tf , K r U-f, CO 

t t -r 5 u-if HUttifrsfc. 

^ [S»*^ 2 7 ] SSjfcJg 1 6 7!;M 2 4W ^l-*3 
V <?J»* »f % «HR»U-1f, !f 

t-rsu- iffls^&o 

[^^Jg 2 8 ] 5f*JS 16M2 7 (0\ tlfr— ^{^*3 

v N T, BUS5U-— if^ii, ^iH^^HI^tcJ; 0 KW&lc 

igit if 3t t zmzi&nz&m bmit-rs r t 

Wfrflt t WE i/-1f^ t $r*B*ffi«3l^ft Uft*s ^ «UI* 

x, ci^^xsrgsLrt^EL — -fytoi&vi&m&^m 

Bit 1 — if 3te t ^ria^^ib uncds ^BBfti-s r. t tc 

40 mK^^m^mm^. m^^mTt^^mm^ti^. 

tS^tia!) fi&tt{bi--5^#^tt^f^^feTfeo 
T, fii/yX«rgftLfcfiaEu- 1f3t^4fc^f2^ 

^XSrft* Lfci — tf3t#Wte¥*frttlc*tLT#*K 
A**i-*^ tSr^ati-S^^ttrof^fi^ft. 

Bit u — !f 3t t SrtB^lc^ft t>S8Wt5w t 

50 m\^w®)5tm*m^, m^^m^Ttmtmm^tiit 
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*mi*m t mrfe i — t zft*tmz&m lm* hmx 

#LTA£H-51itIfav— if#;<aAtt:fc 0 12, 
0 S a r c tan (w/ ( 2 X d ) ) 

UTAW-rsffjssi — if^Att^ e^^y a-** — 

[bS*^3 3} ft*JS2 9 7^3 2<ZHv-f*T,a»— ^|c*3 

[11*53 4] £;K±U:¥i*#R*?&ricU mJlE^fr 
Ri: u-- Ifft £ Sr*B#Wt««i t/i^biltt5 

¥**#R t tfiiE if % t £ftttmz&Wi l e>«uw 

-5 Z t K J: 9 Mtti^ftgi^M^ST-fco 

i — if ft £ fctBttttlw^fb Lfta* bBSW-TS - <t I- 
«t 9J|fJfE¥^#R£*£&*bU i!tJfEi£^b£^¥^# 
Rlc^M^7ciff£8SJ!J0U ffift^lfc&Ttmtmmzixti 

¥^*r t enta u-if ft t zmtttttz&m^tefcbmft 

1f3fe©^* s Wffi^#fl:RlJ:*5V^Til«^*5 J; 9 fc* 

UfcU-1f3t^«rlE#»fl:R^«-LT««>t=:A»L, ffi 
IE¥«frR^AW-r5^«EU-if3fe©tr— A«S:w % ml 
IES«^i?$^d t-TS ttfa¥i»#RlC*|-LTA#* 

O^arctan (w/ ( 2 X d ) ) 50 
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e 

LTA#ti-5^lE^-if5t^A^ edsyy 

[»3fcJg3 8^ lfjR^2 9 7iM3 7 WV^fn^- 5»C*5 
V^T, BftfE^— tf3t(±, igfig««*fc»i^/ux5g«fl5@ 
#u-if*jfcl±*tft:i — ifSfcli&JRu— tf^blSJg^ 

ft. 

[if*JS3 9] »*«2 9 77^3 8©V^n*>-«lw*i 
^T, Jttff£L—ifftli, ««E*«*A:*^^^««©Y 
AGt — if, YVO4L'- if, YLFU-f, YA 1 O3 

u— if, #7* u—if, /utr— i — if, 7myK7 
^ Kt— if, Ti : if^r^ru— lf^fe»tfixfc— « 

[31^4 0] Sf*5 2 9/7S3 8©i>-fn^— 351^*5 
V^T, mflSU— ifjfete, A r l/-t\ K r t- tf , CO 

D *?J** Y\ ^AU-f, ^^u-if, AJKAu— if 
[9*^4 2] ft*52 9 77^4 1 £7^-f;ft7>— ^{C*3 

[IS*3S4 3] m#m2 977^4 2^c:^oV^T, 

[0001] 

—ffrbmxztiz u-if7t£&m#t#£T-j£< tifr<D 
[0002] 

fc^*ffR^*tU, u-ifr=i-/u«r«bT, &EiMb£ 
■tirfcO, ^^Srf^Ji^^&^^RSr^O, ^ 
*E^7C*«>Sf4<b*^f ?&ffi&&<m&.£tiT\,*Z e t£ 
*5, ^0^^S^I-*5V^-C, leStt^Ktli, ^^b 
^*s#«Ei-S^#ft:Rcor tSr^^\ ^®d«^S<bU 

rv^^^Rt^tfo 
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[0 0 0 3] 3L=ar«>^l — if4£©/^*U— SB 
UffiJCfcV^T. m^CDeg^V^tf'y h-^, g£ 1 O 

KIJ1 0-1 00 0 0) CDt>C0*t1- o J0 

[0004] ^7tc, ^ffitciov^Tu— fytomytz 

tT— A (75 3i * A- — <7>i§— {t £ *T 5 ft ^ ^ & ^ — ^ * 

[0005] if 7 i a>£>ffifcu- iP#tt % «>y>-K 

U*/U7Wl/^7 3t«tO, l'— Jfft^iifr^'Fait- 
fc^^iRi^ft^s^^t-rs,, r«>«j*-e»±, 7##] 
t^oti/^. -t<£>t£x ■>yyK!J^/^>'X74i: 

mz&fefeztiZo 30 

[0 0 0 6] JJctz, ^^ffiBKo^TSfcW-rs. ^ 
— T7 H^ttStW- ifftfi* v'D-yKyWHi/ 
yX72at72bi:J:9, u— ifTfe^ittT^r^^iU 1 

*>y x KU */U7 W uyX7 4 (dj: 19 H v ^ o fc A> 
*V f-J^v his}) VKy*/WU>X7 8 lei 

[O0 0 7] l/-f 7 lilt, U-fOfflP 

■C 1 0 mm X 3 0 mm i.Xo 7 r 4 /HC*5tf 

S^ffiffi) T-£>5m^v'-7 U— if I^7I^^Lrt 
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5 mm X 0 . 4mm(0|| 
[0008] JiSEft^&<£>#*mfcl?Lfc££T 

[0009] lt\ ±iaw«fife-e^snfcift^tr- 

[0010] 

[ooii] ^#t^ic^i-^s#t^^f^^u 

[0012] ^CT*^fi, t^JfeJ: 9ffi5^^3t^S: 
i/^t^ < T— — ^SrfT 5 r wt't 6 u— If Bs^il 

[0013] 

[0014] ^W»B*T^i-5 1fHS^gicg|-r 

[0 0 15] l^-if^JHiS«(CK-t-53gW^flfe^ 
««c»i, i — -ft. ffi&i'—ffabtomZtitzi'-' tf3t 
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6 ^ a r c tan (w/ (2 X d) ) 
[0 0 16] _h!EMWEfc*5i^-C\ ttlBU- ifli, i§*£ 

tli^Ri/- tfTfcSC LTi>S. ft*5, ltd 

flESfti — if £ UTrtigJK«fi*fctt/^^3S«<OYA 

Gl — if, YV0 4 U-f> YLFL If, YA10 3 ^ 

— If, #7XU— If, /Wt'-L if, 7l/^fyK7^ 

Kl/- If, Ti : if^r^T U— if^fcO, fflfS&fr 
if t UT{iiijKIB«*fctt^/i'^«fiC0^^r->-^l^ 
-if, A r KrU-if, C0 2 t^-if ^^fo 9 , 

m&&m^-ft LTfi^y •> ai — if, & 

tooi 7] JbK£-«fi&fc:*3^-c, gtrtfiu— if3t 

i&g 1 0 6 5 nmOI/— if^Srffi-^r tT^bnt^ 
£ 0 r^u-if^^^m^^i-^^J^^fi^^iS 

rot — ^it^mmit^m^m^^^ tKx r>. 

& (5 3 2 nm) , % 3 if (355nm) , ^4i^ 
( 2 6 6 n m) , #5 fi3B& ( 2 1 3 n m) ri^tf 

[0 0 18] JbSE#*j£f:i:fc5^-C, Btiedb^^X 

xftiras^tf tr>tiz>& x *^t^*5tt^a^^Xttrtv 

9 •bv^-r^^u^XT-^.tv^L, L — if7fc£>A#t® 
£-£bL-^XC0 2EW jht*ibh(DWt LX t «tV> 0 
[0 0 19] £fc, ±IEfl*j£lC*3^T, lffiffig«ti\ # 

6rt*i-Ct5. fl&fE#7X&«£ LT, ^y?A*£ 

{;£, PET, PES, PEN, y /i^ft 7 

o^ffi, Sfctt^ffi^it/SSlcT/u^K (A 1 ON, 
A 1 N, A 1 Oft if) , &tmm (DLC K 

7-f*77-#» ftif) , s i Nftifo/<l)TJBSrmB 

[00203 ^aiST'M^-rsu-if^it^ife 
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#(c*f L T tettfc) tc^SJb L ft 7i5 6 bs j^-T a r t £ fflft t 
[0021] ^-ifmS**fetwBgi-S«^<otew 

10 T, 

flgarctan (w/ (2 X d) ) 

&«&fc-*-A*m 0 Alt L , fflfEi»#fc'--A£glJffi«f!8 
UT«*tWlc»» Lft# e>KUtt1-a ^ £ 

[0 0 2 2] ±fE#«riclC*5^T, HtlSU-iftt, 
5S«*fcfi^/u^|S^O@fru-if*fcii^^— if* 

fcli&JRL'— tfT'foar irSr^mt Ltv^ 0 ft*3, Jffi 
fe@^U— If t UTttJSiK5Si6*fcH^^I5«WYA 

GU— if, YVO4U — if, YLFL if, YAIO3L' 

20 —if, ^7XU—- if, ^tr-u-f, 7U#fyK7^ 
KU-if, Ti : if^r^T SulS^ 
if i LTIiJigElglg^fcii^V^^tgw^^u 
— if, ArU— if, KrU— if, C0 2 ^ if^^fe 

if, «aK$su-if, &mfs.i'—?mmtfbtiZo 

[0 0 2 3] *fc, JtSE#*^^±3^T, mllEU-ifTt 

[0 0 2 4] */t, Jlfa ^ S-^{c4oV^T, RulEdbU^X 
£bL-^X^r tt> ^*7J*, SfluyX, ^i£b^^ 

xftif*s^i»f e>n«s*s % 2f:|gB^fc*5it5i£bu^xj±m 

e>09^-f*Ltf>i/>X-C- 1 b ^^^U, U— ifTt^A^® 
5ri£bi^> / X(7)2®c7)9*ji:^^co®i: LTt.<tv\ 
[0 0 2 5 ] *fc, _blS^(CfcV>T, BtlES^H, 77 

[0026] *fc, *wm&-?m?Fi-z> 2 tmftmwt<Difc 

<Di&mzte^x8iVm— ASrMt, BtS2^f— AS: 
*3K*:BHc» LT*B*tW»-»» Lftjfls bflBIti- S i t $r 

[0027] */c, *mftmwi<oifcmi7mzMi-z&w 

^teOHI^ft, u-ifTt^aSfT^ffilt-WLT^fe^taa 
^tifcCj^vXtcJ: , m&iffi$.tzl-X^<Dft;&^}o\,^X 

tLfc¥*^Bit-Ai+-r5 ttoif- A4@£w, rnfag^ 
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0^a rctan (w/ ( 2 x d ) ) 

[0 0 2 8 ] JtfE#«j£t::*5^T, ffiSEu-iftt, ^ 
H^^fc^^^HlBOSflcL — if*fctt*flcu— tf£ 

GU— if, YV0 4 ^-t\ YLF1/- if, YA 1 0 3 ^ 
—if, if, /wtr— if, 7W>K7^ 

Ku-if, Ti : t77^7U-f^fc9, g&SE&fls: 

— if, A r U !f , KrU-t\ C0 2 L if^fc 

"9, jffifE&JRu-if 4: LTIi— y K5 
if, «K*V"-1f, &m*Li'—lF4#&mtf btiZo 
[0 0 2 9] _LK3-#*J$£::f3^T, flfTfEU — if3t 

[0 0 3 0] ±E#«fi£lw*3V^T, mJf££jU^X 

£Ai^:/X<7}2ffi<D9ib£:**>«b£>ffii: LTti^o 
[0 0 3 1 ] _tffi*f*lc:*3V*T, tSIES^Hv # 

[0 0 3 2] £fc, Jiffi«-*fi5c^fcV>T, SWa¥i*MI 
[0 0 3 3] *&m&. ^SfCflB^^S^-CfeS^i*, 
fc, **<OU'— 1f**fflV^-CflR'*ti-5»&(-»^ x T*>, 

£rfr9fc£>{c, if^^SrlSJ—^tc^ir-t- 
iftt£^T*ffiJB£«tcJBKi-fttf, x/w-^y h£ 
u-ifftfr^LTffli^^ifc-et*. £ 



(7) ^2 0 0 3- 2 5 7 8 8 5 

12 

[0 0 3 4] 

[mvmmmeM ^-mmxmx-n, mtv-j^tm 

[0 0 3 5] u-if l 0 la^&ffl^ftfc^-iftt;!*, 
?7-102$riiLT, dhuy-Xl 0 3 {^A^-T5o 

:;t-, u — if l oit LT, m*t3M*tztt.'*A>*1& 
SO@#u-if£;fcttS£f£i — ifSfcte&JRU'— IfSrffl 

^JI^YAGL if, YV0 4 ^— if, YLFU 

70 -if, YAIO3L-— if. #7*u-if, /ut'-u- 

if, TU^if ^ KU-if, T i : t77^7W 

if^ASfco, «tria«fft"— tf t LTttiK*«4fcii^ 

Jl>X&m<D=-**S^l"— tf, Ar U— if, Kr U— if, 

co 2 t — if^fco, gite&jRi — ifturti— y ? 

A^7K?<7AW if, AlKAi — if, — if«fA s 

if #tt#MftJg*aMm£ <t 15 ^iSlcf^LTt) 

u-fioii?7-i02t©im, ittt$7 

— 1 0 2 tfiu^x 103 t wrat-- tr— A^^^^y 

u-if a> fcltffl $ Jxfc u- if *0>flM*#'h * V ^^t-# 
[0 0 3 6] U-ifTfetidbl-vXl 0 3t'*J-LTM^(- 

UVXl 0 3tt^^^7^®ii:tnil S5^jgi@sg 

©*ta*LV\ ^fc, fiU>-Xfi^®itX^^ffiIELfc^ 

[0 0 3 7] -t LT, 9tCLT^J^$iX5ll^tf 

— A 10 6 Sr^#tU^36Se>, ^J^Ltf 1 0 7 T-*i-^fp]* 
fctt 1 0 8, 1 0 9 T'^i-^fSj^^SBtt^ 104 lC*j-L 

[0 0 3 8] LJ&»Lfc3flSfc, U— if3feO?SS{-<toT 
fi, ScfiSI+frl 0 4^^®T'<75^tt7fe<t, ttRSWfrl 0 
4 AS^fife$ttTV>5S« 1 0 5 0S®-C(OStt7ti:TT 
giLTU7#^*)5 B El 2 (C^BStt^ 1 0 4 £ L 

1 1 -c^Ritjt 1 4 1 1 0 (omm T-<D£.&yt 
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[0 0 3 9] z<nm&* !8Jttffil-Si£tt¥®T*>oT, 
*Wi-5S«WfflE$36Sd-Cfe6i:#, 6 ^arctan (W/2 

d) fr«fci-o^a*uv^ r ^ -CWtttfcfiHttttK AStl" 

3fc0)tf— A^w 2 -efe5t#J= (wi + w 2 ) /2T* 
fc5„ fc*3. u— if— 3fc0><iU5fra s , itfJf5AJft©Jilc#^ 

ttfti^H^-tH*, — **t"— if— #tf>JSUH£rtT o 

[0 0 4 0] fefl&HflW&Slc, R^KifclK^^ 

[0 0 4 1 ] rwip^cu— lffiSI+^S*MV^T¥^ 

[0 0 4 2] u-if^fb^tb^K^u— nf3t^>a 

[0 0 4 3] a±^«j&Tfcfc«B^t-o^-C, J^TK 40 
[0 0 4 4] 

[0 0 4 5] If lOli UT, Y AG U— if SrffiW 
6 0 l^— !f 1 0 l^t.36fi$^i^- tfftte. u— ifl 

£&£ft-c^5t-f 6„ ^-ifftrau tem 00 ^ 

— K, tf— Ag2. 2 5mm, fi£^r)^ o. 3 5mra 50 



4$ 13 2003-257885 
14 

[0 0 4 6] 0mm(O£jV>X 1 0 

3{c*J-LTA£h&<f>£2 OSt L-CAtt$-e:<5o 
T\ ^Hii^Jl(C^^TItdb^>X^^tLT^tfl-SBe 
LfcR8ttffi^*5^T, ^Snsv- ifftWjfctfKio^ 

[g]3«t0, KUtSf-^T, g£ 4 2 0/iiru l§40^ 
[0 0 4 7] ~cd->5 ^ ^(75Sfe*(Cj; "9 , #32 

j&£ti,z>zb&fcmX'%1Zo tut, :©i5<tu- !f 
[0 0 4 8] [Hifctfl 2 ] #Htfe#|-Cf±,- i — if 

[0 0 4 9] if llla-lllciLT, YAG 

t5„ ^LT, U— ifl 1 1 a — 1 1 1 cd»b^£ti$ix 

fc-tn-eft^l'— ifftttS 7— 112a-ll2c 

& Lfc&, ai^^X 113a~113c t-^LT^^fC 

AJ^-r-So f^tcAtt-rar t-e, ^a^if^iK^ 

[0 0 5 0] u— if 111a — UlciS 7 — 

1 1 2 a — 1 1 2 c t <D1B\* ^fcli^7"l 1 2 a-1 
12c tfiU^Xl 13a~113c <h Offl ^ tf— Ax 

^i^utt) it\ 5:^- 

[ 0 0 5 1 ] «t LT> roi 9l-LT7f0j£$ix5i8Mfclf 

— A^BgWU^dspj, 0>Jx.iii o 7-c^-f^rfij^fcJii 

0 8. 1 0 9 -C^-T^lpHCttfigltfls: 1 0 4Cl*frLTtB>tf 
Wl^iltSCtf, ttfiS^tfrl 0 4 Kfc^TBfgtO^ 

[0 0 5 2] *»M»±j|fttttr-A«r^fi2i-Sfcft03t^ 

[0 0 5 3] /i*3 % ^HJg^JT'lt. - »f4r3o^t^ 
m&m-f Tv>6^, ifcr>^{imf-Pg^L^v>L, 
|i]CL — 1fSrfflv^£< T'b^v^ ^Jxli, ^<7>^/j:S 
u-if^^^\ j^3<D*«&J^a»w-ifl£j:oTfiaJtt 
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tt^w-r* t f t &m-mm±iznrm-f s c £ fartr? 

[0 0 5 4] [Hi£#J 3 ] ^HiS^JT'li, }f&<7} if 
Sr^T&Bajt#opn<i]7^ib i^— Sf3lt«>l»At«rtT ? All- 

[ 0 0 5 5 J U— if 121a, 1 2 1 b t UT, iS*?c$g 

mmmzm&-rz 0 ^t-c, «f 1 21a, 121b 

d>b#*m$nfc-tix-enww'-~^3ttt5 7~ 12 2a, 
122b^fiLf:t> fi^yXl23a, 1 2 3bl: 
*tLT£Wc:A*hh£o ^*icAtti-6r kX\ 

ft{%\c&i^xmftt*-j*zMf&-fz>zk&x$z> 0 * 

fc, fiu:/Xf£^j£ffiu^X£fflv^cD#;M£ Li,\> 
[0 0 5 6 ] ft**, U — if 121a, 1 2 1 b t 5 7 — 
122a, 122bfcOW, Stl±$7-122a, 1 
2 2 b irtfb^-vXl 2 3 a , 1 2 3 b tWf B 1i:t:'-Ax 

# ^ ^ U T g^ft i5 £ tmR^fa <t ^ fC 

lilS:gL^< TtavNU, ^H^MLT^ £i\ 

[0 0 5 7] f LT, rcoi 9l:LTM$ii6^i:' 
— A£ra#tL^<b, #J*Lh£l 0 7tvTt^4fclii 
0 8, 1 0 9t'/Tt^l:tIMl 0 4{^LT1S» 

[0 0 5 8] J* &Bf&-tZ>tzZ>(Dyt¥i 

mm^^^xm—<D%zw:<Dmvi¥-j±k'tz>i\b 
x\i^<Dm^—^^m^^m^xh^xh. 

[0 0 5 9] #*5, *mifc&\Xi*, U-if£2offl^£ 
#J£#tfT<^5^, u-ifO^lirnicRB^L^U 

if£#^-casatLTfc&v\ 
[0 0 6 0] £/c, *HifeWtt^Jfe0»J2 5 

r t a* «rtg 

[0 0 6 1 ] [£jfcfl|4] *H«l«Ttt, «ftOI/- if 

<7>^MSr^ 9^Jtcov>Tia6SrfflV^TBi^i-5 0 
[0 0 6 2] if 131a, 1 3 1 b £: Ut, 

piR^*m-ra. -eur, u— sp i 3 1 a, nib^ 

htttttZtltz^ft^tKDU— if^tedbUVXl 33a, 
13 3b l^^tTf4*ICAWt6. £4#>{-A£fi-£ r t 

x\ #j&mmtj:¥<Dto&iz&Qmgtemi!> i -rfr>, salt® 
i£ttitt(ommizte\,*xi&fti?-j*&&f&.-rzz\k&X' 
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[0 0 6 3] ^ f 131 a, 1 31bt£il^^ 
Xl33a, 1 3 3 b «h (DffllZ 2*^* 

[0064] ^ut, roi^iatM^^si^t' 

0 8, 1 0 9T*^-r^f6]^W,#t^l 0 4lZttVXfa*t 
[0 0 6 5] **Wttj»*tK'— ASr^fiK-T5fc4?>03fe^ 
T*£>3 0 *:<Dlzih s I^itt'-A^l^t^: 

[0 0 6 6] #*3, ^HJ&^JTti, i" — 1f£2ofi!^5 

tT- A £7f2f& L T i> ct V \ 
[0 0 6 7] Jfe*3, *HJfeMii, HJ£#J2 3:*:fi|iJfe0iJ 

[0068] [HJfe0»i5] ^jfe^J-e^r^^^^ h 
y * ^a&<z>fm;!j?£^ov^[§) s ~m 1 1 ^fflv^Tsa 

30 

[0 0 6 9] *nste^j-c»i^y ^A^^/r-f^^ 
[0 0 7 0] ^^T*, M4 0 0_hlc:SSKb^3(m, 

^^^^ n»{ba^^*K* x<D&mm>t>f$.z> Tie 

IR4 0 1 «:^*D<o#aicj:9^fiJEi-5 0 ^^Jf£0*JX'fiT 
M40ULT2i«ig$rfflv^^ ffi&f&Mtaili 
^^^^fi2^J^±M^-tirfc«5t^fflVNT'b^v\ 
[0 0 7 1 ] J^v>T-, T±fiJK_htJi^fl£lSSr^fi)c-r6o 
^ft:|Rli^<?D^S (X^y^&. LPCVDfe, * 
fctt7"7X^CVD^) |:j;!)2 5-2 0 0 nm 
5^? tL<ll30-1 5 0nm) $ -C^fWKSrritlE 
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^.^ScOYAG if, YV0 4 ^-f, YLFU- 
1f, YAlOs^-f, #7*^—1^ ^tf-l/-f, 
TU^rty K7-( KU— If, T i : f 7r-f7U-f^ 

^IWX^WU- If, ArL — If, Krl/-f, C0 2 
-tf^tfsfefl . mrfE^JK L — if t UTte^y K 

[0 0 7 2] *^JT*fi, 7*7X7CVDM^\ 
5 0nm«BfiliWL, dO#ajp£*U!fc 

temwumzx v&&w£mm±izmALizm, 550 

So -^UT, 1 0WcDjg^^(DYVO4^-if^ i 
<bt*ffi $ tifc u—if *«r*J»«*^*-?-l- <fc 9 2 i$0S 

-<Oh%<Ox-*^*c—&g.*±0. 01-lOOMW/c 
m 2 ll (^L<I10, 1-lOMW/cm 2 ) j&Sj&H 
T-£>£ 0 ttt, 0. 5-2 0 0 0 cm/sgtroil^ 

If SrjBV^^fcii, ^^3 0 0HzH, 
U— - If— x^/P^r— 1 00-1 00 0mJ/cro 2 (ft 40 
3*ffjKtt2 0 0-80 OraJ/cra 2 ) ttSO^Si LV\ 
r CD i # , f 3t ^ 5 0 - 9 8 % 7 7 7* $ t 

[0 0 7 3] t>*>5A,, S&l<D*gfif4SiRBI2:fflv^-CT 

TTFT^if5i, Wli3 0 0 cm 2 /Vsg 

Wli5 0 0-6 0 0 cm 2 /Vs§Stf 50 
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[0074] zcox iiz^T'&hntimjk&^mwmz 

5 , ¥W#S 4 0 2-4 0 6 &&J$.-tZ> e 
[0 0 7 5] ^{£Ji4 0 2-4 0 6 £^/£L7t 

|£ >^^{iy >-) K— Vstr$:?foXi>&l\ 
[0 0 7 6] 3Mgft:/§4 0 2—4 0 6^8^ 

- ht&&£4 o 7 zxm-rz* y-vmmm4 0 7»*y 
1 5 o nmt Lxmrnz^ttfemrnxxmi-z, 

fflXI*. 7*7X7CVDfel:J: 0 1 1 0 nmOmZXm 

[0 0 7 7] ^fc, ^bSSHK*fflv>-54&'8'^fis ^7 
XvCVD^T'TEOS (Tetraethyl Orthosilicate) 
t0 2 t^L, SfSJ£734 OPa, StEifi^3 0 0- 
4 0 0ttt, i§SM& (13. 5 6MHz) «^g0. 
5-0. 8 W/cm 2 t«^-frtff^t5 ^ t ^ o 

~<d£ ?izLxyFm£ftz>mtmmm±. ^©1400 

-50 O'C^&T-— /KCi "9 hj&^EIi: LT JUtf 

[0 0 7 8] hite&IBU 0 711:^120 

— 1 0 0 n m<7)fl l (D^mB4 0 8 b, fSi? 10 0 — 4 

0 0 nm©S2©f fli4 0 9 t *a83gfi!tt6. #H 
Jt£#mi, ii¥3 OnmroTaNiA^/ia^l^H 
If 4 0 8 h J^JDPl 3 7 0 nmcDWJ^/^ib &<53?2<D>g^| 
i4 0 9^IMt5 o TaNffi^/<7^feT« 
U T a <D?—tfy mm&-£tt&mf5.PiX* 

^S/^ffit«L/: e MH6 7 7^^^7y 
(WF 6 ) ^^5iCVDST«t6rHT'# 

[0 0 7 9] /«Cfc v ^HlgfllTfi, m 1 WiM4 0 8 
^TaN, ^2^#^4 0 9^WtLTV^^\ 
|5g^$n-f , V^"f tli>T a,W, Ti,Mo,Al,C 
u, Cr, Nd^bStfnfcTC*, * 7c(imF|27C^^r± 

g P d Cu^MI^TU^. 

[0 0 8 0] 7^Mjy^77^Mffl^TVv J 
^ h^^/j:5^^^ 4 10 — 415 Sr^figb, m^St/ 
ffii5rMt5fcfe©i l (ox y^i^tr 5. M 

1 wxyfy^It'lil 1 2 (D^ y ? 
Xfto. ms (B) ) *^JtliBlWx. 7 fy^ 

LT, I C P (Inductively Coupled Plasma : ^ 



19 

25:25:10 (seem) 1 PaCOJE^J 

"C^'f/Ul^iCSOOIfroRF (13.56MHz) 

(S****^ — >>) ICfcl50W<DRF (13.56MHz) Qti 

[0 0 8 1 J ^<£>t&, Ixv^* h^bftS-^^ 4 1 0 — 

*jfLfii££ 3 0 : 3 0 (seem) t L, 1 PaCDJE^T = 
^ /^m<OWmz 5 0 0WC0R F (13. 56MHz) m^Sr&A 
tT7 s 7X7^tt^3 O^S^Wxyf y^fi 
p a SffiflO (SW*X-v>) IC^2 0W<DRF (13. 56MH 
z) ^mt. ISICttK^ge^ 7;*«JE&EP 
AD-T5o C F 4 t C 1 2 S:^ tt^ 2 y f y ^ft 
T*tt:WBS&tf T a NJBI<t fctSIMtC^.y^^SftS,, 

ft*>, y- f^iiicus^t : ^ i < x 7 fy ^ 
-rsfcfcictt, io — 2 o%m^^fJ^T*^^f 

[0 0 8 2] lE^l^xyfy^at'll I/^f 

f-/^co^|j:l5-4 5 0 £ft£ e ^ 0 It, 

1 ©xj/fy^iCi 9 ^ 1 <^Mii:l2^j|tI 

1 0^©#ffiS 4 1 7-4 2 2 
M 417a-4 2 2 a^2 4 1 7 b - 4 2 

2 b) Sr^i-S. 4 1 6fiy— Mfe8URT*fc!!K IS 1 
©Jl^wiSgJf 4 1 7-4 2 2taw,i:v^«li2 0 
- 5 0 nmi$xyfy/Sti»< 

[0 0 8 3] ifcv^ h^bftS^^^rfifc^: 

-f(cB2^3i^^>^M ! S^ 2 rf9 0 (0 8 (c) ) 

V^«LS^J:9m2<D3JiaJB4 2 8 b — 4 3 3 b &7f2f& 
t5„ — *\ ^ 1 <£>#^^ 417a-4 2 2all, teb 
A^t^y^^^^tlT, m2<Dj&ft<DmWg4 2 8-4 

3 3 trtetiZ-tZ. 

[0 0 8 4] fit, ^h^b^CS^^^^M 

ii-ftyK-7*^ et< (i^>&A&T-?r;Ltf& 

v\, ^ ty K-7*ffi©^li K-Xf ^ 1 x i o 13 - 5 
x l 0 14 /cm 2 i: U *0i£^;JE£4 0-80keVt 
LT*T9 0 #HS£#jT*te K— Xfi£ 1 . 5 x 1 0 1 V c 
m 2 <bU *DiltE?:60keViLtfT9 o n§J£tt 
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■M*5^*B4&7c5fti IT 1 5^{CJSi"?)7C^> ASftlc: 
\tV> (P) ifcltat* (As) r^TIi 

y> (p) £fflv^ 6 >gmJi4 2 8-4 3 3 

fii^l:W^4 2 3-4 2 7t>mffc£frZ>o 7 F- 
H®}m%L4 2 3-4 2 7lC»il X 1 0 18 - 1X1 0 2 V 

[0 0 8 5] 1/^ M»bft5^X*«rBfc*Lfc& % &r 
7^7 fct^ U-^X M>bft5^*^ 434a— 434c £ff£j5£ 

utb i <o K-ey^teii 9 kSsv*aDi£mffiT3l2<o 
k— tr^^M.a«:tT ?o -r*-^ k— ^»oft«=tt k-x 

1 x l 0 13 - 1 x l 0 15 /cm 2 i U fl05£mj££6 0 
-1 2 0 k e Vt LTtf9„ K— ^^331*35 2 0>ij| 
M4 2 8 b-4 3 2 b^fcg&TCalSlCfcN-S^X^ t 

T, 12© K— tT ^^3S<t y>tiQm&E.&TlfXm3(D 
b*—\?>y%m&ftiXW9 (A) O^flg*#5 0 
20 > K— :7ifea>*#tt K-Xife 1X10 15 — 1 x l 0 17 
/cm 2 £ U 2J0ii^;J££ 50 — lOOkeVt LT*T? 0 

•9, » 1 1ft «fitt7ffM« 4 3 6, 4 

4 2, 4 4 8 tCti 1X10 18 ~ 5X10 19 /cm 3 <D$g&$& 

W4 3 5, 438, 441, 444, 4 4 7 Idlt 1 
x 1 0 19 ~5X 1 0 21 /cm 3 ^St®i t' n i^f44t 6 

[0 0 8 6] ii^^^D^fftCi-^^^T, 
30 2<D K— t*^^3g*3a;U«m3 © K-fy^Siii 

[0 0 8 7] ftt^ yy7h^t>ft6^^^^it 
IRIZIZI'VX hfaht£Z>^*# 4 5 0 a — 4 5 0 
c MLTI4© K-fy^tolSrft ? e :^4W 
K-fy^Kao, pf + ^lTFTWffittJSi 

^tt*3C*^»JD £ tt/ci^FiN6fe^^ 453 — 456, 4 

5 9, 4 6 0 Srff2j&-f 3 0 ^ 2 CD^tJi 4 2 8 a — 4 3 

jf-tttmioTcm&mto lt g 

ff^-T^o *^)X-li, ^F^m^c4 5 3-4 5 6, 
4 5 9, 4 6 0lly'^7y (B 2 H 6 ) SrfflV^fc^^>'K 
-y&T«f6o (0 9 (B) ) :^4<DK-fy 
^S^BBUiti, n f ^r^/uST F TSrMt S^ifr 
iliy^7> h^^e>ft^>-^^^450a- 450c T'S^> 
i^TV^S 0 ^175M3 W K— fi^^Stc «toT, ^FiN& 
»fll«4 3 8, 4 3 9tC*ifrn^n^ftS»STy 
^An$HTV^5*s, f ^7?u^i x i^^>^^c{-^v^Tt p^^r 
5(? ^4t5^7c^©iSS$r 1 x l O 19 ~ 5 x l 0 21 at 
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[0 0 8 8] a-h^t*OIigT\ *ft-t'ft<E>¥9WJBfc: 

[008 9] S^t. W^hi»&<t5-^^^4 50a 
— 4 5 0 c SrBfc*LXfBl <£>SIHJJl&&l&4 6 1 ^Mifrt 
Z> a ^<D% 1 <7>Jgffi&&£|4 6 1 t bTii, /7X-7C 
VD&*fctt^^y^&«rfflV\ JS££ 1 00-200 

tt, /7XvCVDSia*)IHl 5 0 nm^lbilb 

^*W*»*ufc. &>ffi. Sfc l o»|S]*feg:l8U 6 itegfc 

[0 0 9 0] &V>T\ H)9 (C) 9 f-, I/ — If 

u-c, ^frs^^stt^iHim, ^nen©^ 

u-if * fcti£L# u— if * fcte&JR If t>*n$. 
LV\, MlZSfri— ift UT»MJR»fi*fcll^< 

^«i©YAGU-f, YV0 4 L—f, YLF1/- 
if, YAIO3U— if, #7*^— if, ^f— u— »f, 

TU-^lf^ K7*f Kl^— If, Ti :f77^7U"f^ 
#*>9, JWIBftfr^— !f t UT»i^3SS*fctt^/v^ 
&m<D^*ci''*'l — if, A r U" — if, Krl — if, C0 2 
u-if^^fet) % ffiHE^feJRu- if t Ltl±^!) K 

L'— if 3fe0>:*.*A^— &£fi 0 . 01-100 MW/ c 
m 2 m^ U< fiO. 0 1-10MW/cm 2 } M 

mX'3b*). is— !f*;»c#U-Ctt«-«iK**«rO. 5-2 
OOOcm/s^ii^T'^Stj^iir^o £/c, s</l>X5&m 
<DU— if$rffll^5tf>T*fc;ft,kE, IS^3 0 0Hz^t, 
if— 3^/1*=?— 5 0 — 1 0 0 0 mj/cm 2 (ft^ 
6<){C(i5 0 — 5 0 OraJ/cra 2 ) t^S^^S* Ll\> :(D 
t#, l/— ifftSr 5 0 — 9 8%;*— 7 ^T^-frT^ 

&V\> fcjo, L ifT=— /I'&Otel-, ^T^— /Ufe, 

Jfcli7^? Kif-^^T=— /Ufe (RTAfe) 40 

[oo9i] sBKojBrwieiwBisr^-t-sm^e 

[0 0 9 2] ^LT, (3 0 0-5 5 0tfl- 

60 CCOXSfi^ 1 ^®^i^^^4 6 1 lC*Sl£tiZ>7km 
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fc-5o mi <Dmr*mmm<Dft&zm&te<*m&m** 

mit-t 5w tas-C£ 5„ *fSHfcOft&<z>3^:t IT, ^7 

^, 3- 1 0 0%O7k3f?£#tf#ffl« I t 3 -?3 0 0-4 5 
O^CCl- 1 2NFrH^f^^S$:tf ot <b&V\> 
[0 0 9 3] &^T\ ^1^119^4 6 

^4 6 2 Zmfc-tZo *Hife0>JTIi, 1 . 6 u m 

©7^«H^ML^, W10-1000 
c p, U< (±4 0-2 0 0 c p<£>kCD£fflV\ ^® 

[0094] ^mmmr-n. &®s#*$ri£<**:fc, mm 

[0 0 9 5] ^7c, Se2(7)JBIB3lfe»Jg|4 6 2 t LT^ffi 

[0 0 9 6] tLT, mW)®&5 0 6 t^jol^T, ^§-^ 
&m&k*:tT>-€tlM.fS.W)lZ.&ti£-fZ > &m4 6 4-4 6 8 
Sr^-T^o mb^>B£«l«, lf5 0nm©T 

i Bit, ^i?5 0 0 nmW^i (A 1 t T i t 

A 1 t T i fCRe><eV^ 0llx.fi, TaNlil:Al^>C 
u*?^fi5cU, $ P)CT i B&£^Lfc«SB!Sr^*---= 
^^LTiaift^^tTtiv^ (01 0) 
[0 0 9 7] * fc, 5 0 7 t^*5V^Tti, PiiSlS® 

4 7 0, y- hffii^4 6 9, ^^4 6 8 Sr^-f 
5, rtf>Jg^m®4 6 8l:i») y— ^SB^ (4 4 3 a t 
4 4 3b (Dm®) (i, B^TFTtS^*^« 
$il5 a ^fc, hSBi^4 6 9ti, jlfTFT^- 

7 0fi, IiTFTOKW^4 4 2i:tWj:g 

ittit5^i4 5 8 tnimtei&m&jeitLzti 

5, ®ltH4 7lHTIt AUfcliAgS: 
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[0 0 9 8] W_bC0^(C LT, nft^/HT F T 5 0 
1 t pftMTFT 5 0 2^e^5CMO SIhISS. 

Rt;nft^STFT 5 0 3 Z^-tZ>mWilE]& 5 0 6 
4:, IiTFT5 04, ft^ft5 0 5 i:^t5iSI 

©5 0 7&[B]— ft«±»c»j«-r5r 

[0 0 9 9] IESblHl?§5 0 eronfi-^TFT 5 0 
' t5f 1 CO#mil4 2 8 a &S^fiffiM7l«M4fi4 

3 6 (GOLDS*) . y-^*fciiKWy^ 7<? 

$ilfc^*fi^«4 5 1 LT^5, :»nft^ 
STFT501 <tm@4 6 6T*^LTCMOS|HlSS^ 
Mt5pf+^S!TFT 5 0 2 lcJi^**;WI2fi£€S 
^c4 4 0. y-^s*s*fc»± KW yi^t Ltitit 

««4 5 3^Lt^5. nft^fTFT'5 
0 3iai^Y */WF2j£$IJJ£4 4 3 v y- Sfl£r 20 

Mt^f l©§ti4 3 0 a fcI*5{S»^*fi^ 
^44 2 (GOLDW , y-^*SfcliKK^ 
«*t LT*tgi-6«i»*^«4*«*4 5 6 t. nl^ 

[0 10 0] IilflS(D®iTFT 5 0 4 ictt^ir */W# 
fijc^4 4 6, hm^^ffi!JtC^$^5<£S^ 
ffi^4 4 5 (LDDil) , y-^*fcl±Kl' 
Lr«ttlSi-SM»*^«*««4 5 8 n 

*#i5A£ft7t^#>®#4 5 7£WL-CV*5 0 

4 1 6^^m^ir Lt, m@ (4 3 2 aH32 b 0>fB 
«) ^It«ttl>5, 

[0101] ^^^J^ill^itli, 7*7*y^^h^ 

[oio2] ifc, ^nifeffii-c^Ki-sr^x-f h 

BlOtO^A-A' nmi 1 *£>glig|A— A' T*^3 

[0103] [mfe^j 6 ] *m&®ir*n. mnw 5 
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[0104] 3St60»J 5 tcftv\ HI 1 0 CDtfjgcDT 

^f^^-r M**£«4r#fcSK {310 tf>T ^7^/ 
h !J ^*&&±, £ tiiJ5&m&4 7 0±lCSEfa 

mmrnmrn*'**-- y ^1- s - 1 k £ o -c scraps* 

5 7 2 SrSfSOteffi^ 

f - &mm±mzn*i l t t j: v \ 

[0105] &v^\ *fftS«5 6 9*mM1~Z> 0 

"C, 3ttlPlS« 5 6 9 ±lzm&m 5 7 0, 5 7 1, ¥±&{t 
1571 t^rfi^T, if^^^fiJc-r^o 

[0106] ^mmmxi-x, ni^stc^-rg^/a^ 

Tl^5 e lot, 5 £7)®^^co_b®HI$:^i- El 1 

1 T-tt, 4>/<£< t fcy— hSE^4 6 9 £ili*®ffi4 7 0 
(DfSmt, 7 , -hE»4 6 9 ^^%S4 6 8©rai 
SStt««4 6 8 t®*ttffi4 7 0©WHKSriK*:-r5 

€>ft***»*««:S J: ?K##feJg& 
[0107] rroi^l:, 7"7 ^^^<7>ii3fcJI£- 

[0108] &i^t\ w-mtms 7 3±izmwmn.mfr 

ffilS«W^®i-Ba[6llR5 7 4^ff$fi)ct, 7f^^a«r 

[0 10 9] -tUT, iffi^$PtSE»JlHlK^^$HfcT 
h U ^ * S=E t *ff6]SS t «r*>— 5 6 8 
"CBS 9 S„ '>-/^5 6 8i:ti7>f7-^jftA$ 

txTV^T, ^(7>y ^ 

i^SW«l(*^5 7 5 ^aAU i^JJt&l (la^it 
i») (ctoT^tcttifc-f-So ?S^5 7 5l:ii^ 
co?SS«-3N-S:fflv^tf^t\ ^<7)i pIcbTHl 1 2 tc^ 

[0 1 10] J^JkdJ; 7^U-Cf^aa$^5«ES*^ff 
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[01 1 i ] 4*$, *nmm*nnm i 5 1 g & k 

[0 112] [^J£#|7] HJ£0tJ5T^ 

f^lTS, #E*IB*f;:*5^-C\ IS^etli, S^±f-^ 
^ffl ^/W** <fc Tf&&7jkm TFT £{5t ttmTF 10 

ffl^v?3.— /v^r^Ufctw-efeSo 4*3> 3S3te3Si^ 
14, SSSriD 1 5 ^ t T«4t 5^ 5 ^ y t (Elec 
tro Luminescence) <5 : £'fl&(b'a* ! $J3r'irtf® 

%w) tmmmt, mmmtzm-Zo wswt^ 
&vtm^mz>®£<v%yt (mm iHiw^bS 

[0 113] 4*>\ ^P^SSg^PT'fi, SSftSTfMiSI^T 

[0 1 1 4] Hi 3^HJfe^Ja?58^a<7>»f®ig-cfo 
5 0 iai3fw*5V>T, g&7 0 0_bl^{t e>^7t^-r y 
f>^TFT 6 0 3 telg] 1 0©nft^STFT 5 0 30 
3lrfflV^T^$tl5 0 Lt^oT, *Hittf>ffc^f4n^ 
tMTFT 5 0 3^iftW$:#H8i-ntf^V\ 

[0115] 4*5, xmrnrnx-t*^ * 

[0116] Stfc 7 0 0 JiKKtt feftrt:SEftlEl&f4ig 1 
RISIIinf^iTFT 501i: pft^iTFT 

5 0 2<Dia^£#BB-r*u£mi,\ 4*5, *nj6f»i-cii*> ^ 

[0117] g£jg£7 0 1.7 0 3IJCMO S IhJSS 

*>y-*ffi*§u 7 0 2(4 Ku-r ^ia^i: ^xmrn-tz. 

£?C, Kj&7 0 4 tey — *£|&7 0 8 ir-^-T y*f~^?T 
FTW y - t SrS^Wlc^i-SSaH £ LT$fcit£ 
Lv K&7 0 5*4 KW 0 9 ir^-T 

[0118] 4*3, ^ijftf&J^T F T 6 0 4 f4HI 1 0©p 50 
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f^ITFT 5 0 2«rfflV^-CJKfiJt$ix-5 0 ftoT, 
*$ttf>tftWI4p^ t^iTFT 5 0 2 0fftWS:#KH- 
4*>\ *H*Wt?tt^^^y- 

[0119] £7t, SHi^7 0 6l4S$jfEf&J0?TFT<Z>y — 
^SEH (SfitWit&lll-ffi^-rS) TfoO, 7 0 7I4IM 
®J®)TFT£>®3tm@7 1 l±Ulfi;k5r iTSi&miS 
7 1 1 bf&5tito\zffl&tZ>W&XlhZ> t> 

[oi2o]4*, 7 11(4, T&mmm&ti*bft*mm 
m.m myt&^w&m) x$>z> 0 mm^mt lt»4, 

7 1 114, ±ffiffij»%^fiJti-sw»-¥m4®Wite»K7 

¥M7 1 0£fflv>TTFTK:«fc5l8:^5r 5 

\zm^ftsb, mm&&&-fz>^tiz.£^x&yt*&&m 

[0121] SB^ 7 0 1 -7 0 7 &&f&&^ m 1 3 (C^ 
•T i 5 7 12 SrJgfilttS. 7 1 2 f4 1 0 

0-4 0 0 nm^i!5:^tlit) L < (4^*ttimJI§IK 
^^^-->^LTff^-rttf4*^V\ 

[0 12 2] ft*?, 7 1 2f4ite^Jg|-CfcSfc*, 

tf>&**&mn**mnLxi&wc*&TirT* mn^,<o 

*^*«i»J"r5o ®^J4l x 1 o 6 -l x 1 

0 12 Qm (^L<lilxi0 8 -lXl0 10 fim) t 

f4*&v\, 

[0123] 7 1 1 C0_bJCf4^7t® 713 ^ 

^^na 0 4*5, El 1 3T*t4— jS^ L*^^LTV^4V^ 
^^S£01JT'I4R (3^) , G m) s B (#) (D^fe 

J4^i&jfe(C t t0ffi^^Wttl^3t«-^S:^fi!cUTVN5 o 
^^tCti, iETLiiA^ at20n mi?0^^ ^ o-> 

x^>- (CuPc) ^o±icl)titlt7 

(a 1 q3 ) mz&rttzmmmmt lt^s 0 a i q3 t- 

y ^y uytt<iiDCM 1 t^^fc&jt 

[0 12 4] iiU W±^^J{4^3tai: LTffll^rfc 
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+ I£*5^T, #M£te£*T£i\ 3&>o, 2 0 £TF 

Ig^JN-Sr^V^^i: UT, jETL^A^ t LT2 0 n m 
<Dtf}) 3-*73L^ (PEDOT) m&X¥^m*ti&:\Z£ 
98117, *<0±\ZftytmkVXl 0 0nmgS^77 
^ - (PPV) l&fr&ltfc&Sflljgt LT 

i^tiaAIi LTiMfc£iiM$e&*s**m&^a r 

[0 12 5] SSftJi7 l 3W±^r±*«Btd»b/j: 

&ffllr>Tt>Av\, &&*m£LTfi, J3JW£<D l J£<b L 
< tt 2 £KJli-&5c**>ibfc5*W«fc L < tt-tttfc© 

[0 12 6] d <D&m7 1 4^T-Bfie$iX7t^T-|6^ 
if 7 15^f5 D ft*5, IIT^^ffiT 1 
5 It, ffiUli (l&ffi) 7 11, 3§3fcJf 7 1 3RXfi&m 
7 1 4T«^^^t- K£lf1% 

[0127) ^%m^ 715 $r^iCS 5 <£ 0 Ut^ 
■7^->3>l7 1 6m5:tlifM5 0 y< 
r^->3yi7i6atli j^Jgl, ^b^^ 
t>U<tt«bBMba*it*r*trlftlWil36»6><e*l, 0e«&«fc 
BE £ ¥Jf t> L < -Cffl v v 6 . 

[0 12 8] ~(DW^ $ Is iyi?<D&\<^m& 

i o o'cj^T^^^iiT^^T*^^^^, mm®. 

[0 12 9] $ <b(C, ^ r >/<-^ 3 yg7 1 6±lc!tf 
ib$t7 1 7&Wt, *^-#7 1 8 MS D 6. » 

^T*^- #7 1 Stt^^^S^E^HS^-^^^^^ 

mmmsiftizhT/i'S.m (a ion, ai 
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N, AlO^f) , S i XtuZ&m^ZZk&T'ZZ. 

[0130] C 1 3 ICtjW- «fc 0 KffijgCDftytm 

m&ft&i-Z, fc*3, 7 1 2£J0]5JtLfc£, 

^-v-3^7 l 6«r^i-6*T*<^ISSr-^/^^ 

-£ £ Igt T £ ^a^fe-frf tc jgjsew tc teSi" 6 d 4: t 

JO [0 13 1] :^LT, St7 0 0±Cnf-^^fT 
FT6 0 1, 602, 7>fyfy^TFT (n^-f^A- 
ITFT) 6 0 a^i^^MTFT (n^-^/l^ 
TFT) 6 0 4i>mf£2tlZ>, 
[0132] $e>(-, SI 3$r^V^T8ft^UfcJ:ptc, 

[0133] *iiJMT-fi®m^£ra&08^fl? 

X, v*tEIsIK*^^>«feai3]KS:ra-<?5|fe«(*:±tc:^BJc 

[0 13 4] WJbc£>,fc 9twLTf^ia$tt5^3feilfil^ 
^/v^f— <ba s ##l^^T&Su-1f5te2SBS 

[0 13 5] #*5. *Hlfe^JtillJfe0*J 1 5 ieftlc 
[0 13 6] CHJS0IJ8] ^^Jg^JT'fi, 
ctt/IEIl 7 ^ffiV^tft^tSo 

[0137] ^7^S«_btwTi6IR4: LT, ^^X^C 
VDfe^i 9^bM<b^K (mfiKitS i = 3 2%, O 
= 5 9%, N=7%, H=2%) 4 00nmWL 
40 7t 0 glv^T, gHET^K-bi-^S^Ki; LT, T^X-^ 
C V D j£t: J: 0 ^| B fiIf 1 5 0 n m Ifc. -t 

LT, 5 0 0 , C-C3^ra<0|Ri«LSS:fi l oT, 

^j»flstt©Mfi<kS:tToft: 0 I — if T--/ujfeco^# 
tt, l^— if^ti: LTYV0 4 i^- If <7>B 2 iUOT&Srffl 
V\ 01 -C^Lfc5t^^*5ltsa^^Xi 0 3lztt~t 
5i^-if^^Att^*^l 8° tLT^f-A^ 
fifeL, g&£5 0 c m/ s (Dm&X&ShZltte&bmto 

5<? [0 13 8] rw«t ptcLT#bnitJSSi4^aSfrIgitw 
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■fe 3iy ^v^fcfroT, S EMlCi "9 1 ^TfSI-T^® 

{^fc(t6-tr3^liHF : H 2 0= 2 : l^ll^iLT 
K 2 C r 2 0 7 €:ffl^Xf^Si§ix5 tOtifoS. Ell 7 

[0139] :©i 5 tc, #$g93£JSi>T3£IMfc£fTo 

^Mj&mtii i^^th^^ «: 4> ft < -r a r 

[0 14 0] Jigj«SHfctSft3|ft« s — 

^-rr t&x-zz, *(Dtz$>. *>"m.m& (tft^ 

fit) , L#vM@:t»E, sil&mWiS^^y 

[0141] 9 ] mnm stn 

43j:r5@i s&ffl^-csfcin-rso 

[0142] glifefll 8 K Lfc^oT, ¥^#8* £: IT^ 
SfC3^S5K*-C^Ufc 0 -eUT, #ri¥7-1835 

iSppm, ftfftl 0ml) U 5 0 0X:<D&m 

#B^"C1 B#F^> 5 5 0X:<Dmm&mn.T'l 2B$fg\<om 

ftt, tfftt lTYV0 4 i/-fwl2illSiS^ 
V\ IS 1 T-^Lfc^^tCjoitSifb^VXl 0 3t^Mi- 
lFft<75Al*fc $ £r 1 8° HTWt'-A^ 
J&U St££5 0 cm/s Wii&^S&£^fta s 5>ffiUt 

[0143] wOi e> Id LT^^ttfc^S^^ftcJKt- 40 
tnxy^y^^ft ot, S EMiCfc 9 1 ;5"fglCT^® 
SrS&LTCo -^aSHSrHl 8ic^i\ 018H ®^ 

J: t> t>H i 8 x^-fi£&tiL<Djj&, u-if^ 
co fa #tft ft rpj *t l r ^^-r 6 ipj ic^fijt $ n, ^ 

[0 14 4] CWipiC, *^gW^V>T^S<bS:tTo 
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|«rlEW«cttftffl^TTFT«rf^«-r«4:, *<D7 + * 

[0145] jjfa\z.mi 
[oi46] i o ] *nnmx'i*. 

ffl^TTFT^iU^JlCO^T, Hi, Hl9*3«t 

urn 2 o ^fflv^TUfepj-r So 

[0147] *M1&MX-tem®. 2 0 t UT, 1Sy 

vDi£(c«fc OBSHfc&rt^SSlgS davits i=32%, o 

= 2 7%, N=24% H=17%) 50nm, M 

itmmm (m&it s i = 3 2 %, 0=59%, n = 7 

% N H=2%) 1 0 0 nm&mffi Lti Q &V>T% Ti&l^ 

2 1±l:^M22tUt, T'yX^CVDSfa 9 
^lfIiI15 0nmeMUo ttt, 5 0 0^ 

YVO4I-— ^W^2ifi5fS?K*iaiT-^Ufc 

7t^{-*5ttSa^^Xl 0 3 tCtt?) I* ifftOAtt 

^^18° tLTWt-^WL, 5 0cm/ 

s^iSt'i^Ufco (12119 (B) ) 

[0148] -tit, (D K— \?>r&m&ft 0. ^ 

UnM^t lTB2H 6 SrfflV\ 7^^5ftfi3 0 s c c m. 
m^t^^O. 0 5 /i A, iPi§m/E6 0 k V, K-Xftl 
xl0 14 /cm 2 atlTot (il 9 (C) ) 

[0149] /^"^y^^ot, *m&m 

0nmWTaNl28i: > |)|3 7 0 nra(DW^2 9?: 

So (H 19 (D) ) 
[0150] 7tMJy^77>fM^Tl/^h^ 
bftS^-*^ (H^-fr-f) ^^fiJcUT. W|^ N TaN 

[0 15 1] -tUT, u^h^^/^v^^^ 

3 4^$il5 e *lllfi«»J-X?tt®2^K-f^^jaa 
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li, *W*g|«)M*sl 5 0 nmkm*1Z1t>20:mzft 

y (PH 3 ) *fflt\ F-Xft^2Xl0 13 /cm 2 i: 
U *Qi£mJ££9 0 k Vb Ittfcfct, K— X«r5 
X 1 0 14 / c m 2 t U lOkVt LTtf o 

Tio (Hll 9 (E) ) 

[0 15 2]&V>T\ Uv^ h 3 3 

*L;t3K fcrfclcl^;* ha»*>/j;6^** 3 5Sr^L 

»0$nfc^i36^3 6 §rMt6o ^m*13 0. 

6^^i-s„ ^H!fefi»|-ett^3oK-t*^^*a3gtc*5 

¥a*fttKfc>BSJ5j&S 1 5 0 nmbW-^^to2 0kW 

V (B 2 H 6 ) K-XM2X10 13 /cm 2 t 
U *Qii^J3E£ 9 0 k V b LTfrofc^K K-XMl 
X 1 0 1 V cm 2 i:U mmn&te 1 0 k V b UTtfo 
Tto (H 1 9 (F) ) 

[0 15 3] &l±tt-©IlT*, 
3F«ft««3 4, 3 6^fiJt^ix5 0 

[0 15 4]#CV>T\ 1/^ h/^lb&5^^ 3 5 

sit, ^^x-^c vD^tci ossi <Dmr$n&&.m3 i 

b L TM 5 0 n m W^fc^<b^S5^ (i&rictt S i = 3 
2. 8%. 0=6 3. 7%, H=3. 5%) £ff2l&L 

[0155] f^tosf- «t o . *m<tm<oi&&& 

^ra^ias^^ofco 9 (g) ) 
[0156] ft\<Dmvsimmz 7±^mmm 

13 s &&&Lirz 0 &m&wwz. cvDmiz£vm&- 

[0 15 7] -t LT, ^S^f?? ^7K^{b^S^tf 9 
ot D 

[0158] m*x. ^-^^m^ir^n-enm^^ic 

g§^i-5BHigl3 9$r^fig-fS 0 #HJfc09-eW\ iH5 0 
n mCOT i , 5 0 0 n m<DA 1 — S i ^<b. 1^ 

H50 nmCOT i m b CQiff J18g£r'** ~~ — > ^ UT^fiJc 

U H®W±^fllJi«?it(-LTfeJ:l\ *7t, S£^<0$t 
3f£f <t: LTfi, A 1 tT i »CK5>/iV\ FJx.fi, T a Km 

±icAi^cui:Mt, $<bi-T i mzj&f&i,tcmm 
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(H) ) 

[0 15 91^11:1^ nft^STFTSl 

tpft^STFT5 2«snt. zne>^mst 

^020 (A) tC, pft^iTFT 5 2 C9^^&t4# 
te£|g}2 0 (B) tc^-T 6 «$CW^ttwSl3£^#ti, £9 
i!MW*l2^i:U y-hmEEVg=— 1 6-1 
6V<D&fflX\ KW^tEV d = 1 , 5VHf:. * 
70 ft, 0 2 OICftl^T, KU^y«flt (ID) , ^-hffi 

m (id) nmmx\ &wim ufe) u^t/tlt 

[0160] HI2 0 £*K *«03£JB^TftMK£n;tT 

ilHItla^^t^^^ < : t ^Tt ZlttoX' 

TFTl:^T5 2 4 cm 2 /Vs, pf + ^iTF 
TICJJ^T 2 0 5 c m 2 / V s t /i 5 : i: r 

<D£?teTFT&m\<*x¥m<*mmz<¥m-$-tii-£s *<d 
[oi6i] c^jsFj i i ] xnMMxn. mi&&\ i o 

JR£ffll^TTFT&f£JKLfc#Jl£oV>T^ BK 13 2 1 

5(7 [0 16 2] 3M#Jl OlCLfc^ot, ^^JUt UT 
^f a flil4T«t6 0 ^tt, ^7-183 

5 4 o-%<*nKtd.®,£ixitj?m&$\\m\^ ttj&^mftm 
±izx\f^=—h&izxmm-r4-si'fcmm obsess 

»|5ppm, ffSlOml) ^Mlt^ti4 
UMt5„ -tLT, 5 0 O^^i^lS^T'lf^ 
' [85, 5 5 0X:<Dmm&miZLX l 2^CD^^a^-tfo 

(§21 (B) ) j^wr. /Hfetcfc 

•9, ^^(D^ B ft(7)f6]±^^TPo ^ *fT-—>l>m 

<D3ki&\*. -tfjtb LTYV0 4 ^— -f<D%$2ftffi& 
40 Srffll\ iltvTLfc)tfIl:fc<t5)i!ivyXi 0 31: 
^-r^u-if3tC0A#t^*^l 8° ttt^^-A 
MIT, g^$:2 0 cm/s *7ttt5 0 cm/sO 

-b£ffo^„ (02 1 (C) ) 

[0 16 3] Ztl£kfe<DJLm.l-im&Ml OtCLfcdSoT 
tTV>, nft^lTFT5 1 i: pft^STFTS 

7^-/KCfct^T, StSWil^2 0cm/sT*^i^f 
tTMLf:nft^STFT5 l^^tt^lH 
50 2 2 (A) (C, pft^lTFT5 2©f^i4?r 
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m2 2 (B) f^U g&<Di$g£5 0 cm/sT^® 
$*«Lfcnft^STFT5 1 O^^tt^ 
1212 3 (A) Id, pf^^TFT5 2 0i^tt 
&E12 3 (B) m^4#tt^a'J^#{i, 
^£^*x^;ft2,S,<!: U y-b^EV g =-i6-16 
V ASSIST*, KM ^JEEV d = 1 , SVtLfc, £ 
ft. HI 2 2, SI2 3(C*3V^T, KM >m5fc (ID), 
y-hll (ID) ttH&T, (juFE) li^iH 

[0164] [Hi 2 2*5«fcuqg]2 3 £ 9 , «§^£fflV^T 

£2**>a>£ 0 etui, ^^ffl^Ti^Blffc^fro;^ 

/^TFTl:j3^T5 10cm 2 /Vs ( p^-^S! 
TFTI^5t>T2 0 0 cm 2 /Vsh HI 2 3 T'te n ^ 
t^/ViTFT|:fc^t5 9 5 cm 2 /V S> p^-T* 
;UfTFTI^V>T 19 9c mVv s ^fCint 
^5^H S ^5 0 fit, I^i^^TFT^ffl^T 

[0165] [Hi£#JJ i 2 ] Htfefll i o t in: 

*5l^T, ^ ^/^^bI^&T'T F T $r^it 5 

[0 16 6] 12 2 5&m&Ml 1 ^a<bl-*3V> 

^J8lt£if&*^*Hi:Tf1MKLfc (£tTPG6t»t5) 
TFT<£> KW vrn^y— hmJE (ID-VG) 
t-*3ttS^^^/^^#tt$r^-r 0 — Ig}2 6li^tg 
^J10tc^v\ ^3twfi5W^>*T?f^8iLfc (J^TL 
G6i^f6) T F T<D I D- V ft £ 7**41 

f^^A'Sii (A) 1. 5 Aim. 
(B) 2. 0/im, (C) 3. 0 //mCo^T^lT^ 
So ^HJMT'te, ^flltnftWTFT 

[0167]g)25i:Ig|26 ta^ffcl^COip: £ £ 6 6 nm 

/ug*s 2 um&LTtm.< 3teofc»fr(c, 

^^e>nfc 0 1"**>^, LG6-CffKLfcTFTl: 
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• K l^-f yfp^iff CB§ U t P G 6 <7)^ L G 6£9 

[0 16 8] 2|H*MaV£*s*vt£££»lz:tev^T 

1 5 Onmi: LK.m&&3Lmtz&\,^xm&t£mfa 
3^B&$*"L5a»£r8!IJELfc. 132 7 tl2i2 81: I D — v 

$ fi, KM >SBE»-tJKW$ix, KM^ 
i: K M ^«fflt<0S^<cBfe*a±ds 9 jftSSS^ 

*-^y— * • KM vra<7>i»EE»cB8LT«nTV^w i 
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